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CLASS : XII
SESSION: 2023-24
MP-BOARD PATTERN QUESTION PAPER

SUBJECT: MATHEMATICS

Maximum Marks: 80 Time Allowed: 3 hours.

General Instructions: M= fA<sr:

(i  Allquestions are compulsory.
N e rfard B
(i)  Subquestions of Question Nos 1 to 5 carry 1 mark each.
T G 1 W 5 9P B SY T W G UAS & oY 1 97 &
(i) Question Nos 6 to 15 carry 2 marks each.
U G 6 ¥ 15 Th ISP & {7 2 37 &
(iv)  Question Nos 16 to 19 carry 3 marks each.
T W& 16 9 19 TF IIS B foIg 3 37 &
(v)  Question Nos 20 to 23 carry 4 marks each.
T G 20 ¥ 23 Th IASG B 1O1Q 4 (S B

1. Choose the correct options. (1x6)
|l fawey g |
1. ArelationinR is defined as : R= {(a,b):a<b’}  thenRis:
1. Anequivalence relation 2. Symmetric, reflexive
3. Neither symmetric, nor transitive, nor reflexive 4. None of these

THFEY R T S YSR & R = {(a,b):asbs},éﬁ RE?

1. Joudl wee 2. AT, T

3. 7 A1 W™, T 8 AT 3R AT 8 AHED 4.3 | Py T8
2. Which of the following is true for matrix multiplication ?

1. Commutative law 2. Associative law 3. Both the laws 4. None of these

fr=fefed § 9 oegE v & o D9 |1 9 © ?
1. wafafmy 2. ey fm 3.1 9 2, M0 4. 39 9 PIS &

kx?, ifx<2
3. Ifthe function T(X) = 3 if x> 2 is continuous at point x = 2, then find the value ofk :
3 1 2
k=— k== k==
1. y 2. > 3. 3 4. None of these
£(0) = kx®, ifx<2 _ _ _
Ife wetd 3 ifx>21%|§x—2q?wq%a‘rkm=f§mﬁ.
3 1 2 .
1. k:Z 2. k:E 3.k=§ 4.3 9§ PIs T8l
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4. Value of function x>-5x* + 5x° - 10 is maximum when x =

1. 3 2.2 3.1 4.0
BT X-5x* + 5x3 - 10 1 AfHad 99 & 9F X =
1. 3 2.2 3.1 4.0
J‘ dx .
5. The value of ongx'S'
1. logx 2. log (log x) 3. log x® 4. log (log x?)
J‘ dx %
onngﬂ e
1. logx 2. log (log x) 3. log x® 4. log (log x?)
6. If3 1. then[a+b[ is:
1. |af +|bP 2. |d]P—|b] 3.0 4.1
— =12 &
aft aLb, o [a+b %
1. |aP+|bf 2. |aP -|bP 3.0 4.1
2. Fillin the Blanks - (1x6)

Rerd Ml &1 gfd & —
4 -2
1. The additive inverse of the matrix A= _3 1|8

4 -2
e A{—s 1 }m AT g ¥

1
2. Differential coefficient of FWi" be

1 .
& e o BT
3. The maximum value of [x(x-1) + 1]*},0<x<1is
[X(x-1) + 1]*3, 0 < x < 1 @I SIfHad 99 &

dx
4. The value of IW is

dx
5. Iff(x):joX t sin t dt, then the value of f' (x) is

7t f(x) = jox tsintdt, @ f (x) &1 77 ¥
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6. The direction cosines of vector 3j— 2]+ 6k are
AfRI3] - 2j+ 6k B PR &
3. Write True/ False in the following : - (1 x6)

ffafRed & 9@ / oraw ford —

1. 2cos'x= sin'l(ZX\ll—X2 )
2. Addition of matrix follows commutative law.
TegE ANThel HHff-Hg 8 1 arefs e |
3. Ifaparticle moves in astraight line such that S = \/t , then its acceleration is proportional to the cube
of the velocity.
I BIE BT A @1 H 3 YBR AT XA & 5 S = t, AN SHH @RI B T B GHA
BT 2|
4. The set {x:a< x < Db} which consists of both a and b is called an open intervals.
e {x : a < X < b} RRFT a &R b I MHAA &, G RIA Faell ©.
5. Distance of point (1, 0, 2) from X-axis is 1.
X-a17 A g (1,0,2 AW 1 %
6. The starting and end point of vector are collinear, it is known as unit vector.
et 31 IRMS SR oifd g W@ B ¥, 39 TPIR AW B w4 § S oI |
4. Match the column: - 1x7)
Column- | Column - 11
. | x-1] :
1. Range of the function f(x) =1 ()3
dy "
2. Ify=tan (tanx), then the value ™ (i)5
3. Area bounded by curve y = 2x, (i) 1
0<x<3is
4. Area bounded by curve y = 3x?, (iv) {-1, 1}
andx=0,x= 3is
5. The degree of differential equation (v) 9
2 3
dy +x° Y _ e*
dx? dx
6. IfOisoriginanP (3, -4), then the (vi) 27
value of Op , when | OP | is represented in
terms of unit vector
7. Ifg=2i-5j+8kand b=i-3j-7k, (vi) 74
then |€1+5| is :
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wE g TR — (1x7)

4 - | ¥ - 1l
1w 1002 o ()3
dy "
2. Ifq y=tan (tan'lx),ﬂ‘r&‘cﬁrﬂﬁ (i) 5
3. Yy =2x 0<x<39 R &% & (i) 1
4, IHY =3 ARXx=0,x= 39 R =%t & (iv) {-1, 1}
d2y ’ Zdy X
5. 3fadel FHIBRUT [Fj X' —==€" @ uq (V)9
X dx
6. I O 7T fig & &R P (3, -4), T Op, & 91 & (vi)27
9 | OP (3918 Wfa¥ @ U A I TS
7. AT §=2i-5j+8k 3R b=i-3j-7k, (vii) 74
Fﬁ|é+5|%":
5. Write Answer in one word / sentence. (1x7)

TS & /a1 H Sax ferfRau.

RE !
1.  Write the value of sm{g_sm 1(—Eﬂ

sin{ﬁ—sin‘l(—lﬂ
3 5 | | @A farRag

. 1 .41
2. Write the value ofCOS'{—EjJrZSIn (Ej

1 .41
COS'I(_EJ"‘ZS”] 1(5}5[ A foafag

3. What is the type of matrix A, if A" = -A?
Ik A' = -ASgE A BT THR &7

X X+
Xx-1 X
X X+

X%mnﬁaﬁaﬁm?

4. Find the value of determinat

SIRED

x-1

5. Find the second order differential of log (log x) with respect to x.

X & |& log (log X) @1 gl PIfe sfadmarst A HIfTT |
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6. Find the second order differential of e® cos 3x with respect to x.
X & A& e cos 3X F g DIfT radwersl s Hifug |
7. The minimum value of 3sin@+4cosOis:
3sin0+4c0s0 P FATH HF &
1-sinx
cos’ x

6. Find the value of J- dx. [2]

1-sinx
I >—dX @7 A9 S IR |
cos? X
Or - 3@l
Find the value of jxexdx.
jxexdx P A ST DT |
Find the unit vector in the direction of vector 3 = 2i + 3j+k - [2]
AR d=2i+3j+k R ¥ s IR T DA
Or - 3@l

Find the value of 'x' for which X (i +] + Iz) is a unit vector.

X' 1 I8 HF qEY o oy x(?+]+f<) TS 3PS AR B

Find the position vector of the mid-point of the vector joining two points P (2, 3, 4) and Q (4, 1, -2).[2]

Q) figall P (2, 3, 4) AR Q (4, 1, -2) @1 WY 101 WRY & #er g o1 Refy wike o1d SR
Or - 3ra1

Find the projection of the vector 7 = 2i + 3j + 3k on the vector b=+ 2j+k -
AR d=2i+3j+3K® ARA b=1i+2]+kT= FaTI0T I HIAT |
2 3 10 _
If A= 1 o|and B= 1 | thenfind (A+B). [2]
-2 3 -1 0
e A= S| R Bl o A (A + B) T dif
Or - srera

0 -1 B 3 5 _
If A= 0 2 and B = 0 0 , then find the value of AB.

A_O—l B_35
If “lo 2 S IRd =l O,?ﬁABEﬂHH?WEﬁ%Nl
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10. Differentiate x* with respect to x. [2]

11.

12.

13.

14.

X* Pl X B A ATHfTd DI |

Or - 3ra1
Check the continuity of the function f given by f (x) =2x+ 3atx=1.
B f(X) =2X + 3P I X = 1 R faar AR
Show that the number of equivalence relation in the set {(1, 2, 3)} containing (1,2) and (2, 1) is two.[2]
@ & (1,2) 3R (2, 1) arel =33 {(1, 2, 3)} ¥ JoudT |l & 91 |l ¢

Or - 3ra1
Show that the functionf: N — N givenbyf (1) =f(2)=1and f (x) = x - 1 for every x > 2, is onto but
not one - one.
REN fFr@e x>2d o f(1) =f(Q) =18k f(X)=x-1 g% & 1w\ f: N — N
3NTBIEH &, Wb Thdl 7T T |

1
Express, cot'l[ mj , [X|> 1 in simplest form. 2]

1 :
cot-[mj,vpliﬁrwwﬁwﬁ'@l

Or - 31gar

13
Simplify the expression cos (tan™x) = sin (CO'[ 1zj
. . 43
9d Cos (tan'x) = sin | Ot 2 PI TS DIFT |

If = g, th f'dd—y 2
X-y = m, then find —. [2]

IE x-y=q, @ %Eﬂﬁ‘cﬁrﬁm

Or - 31gar

differentiate \/evx with respect to x.

Je¥ B x & e s FIRT |
Find the least value of a function such that the function f is given by f(x) = x* + ax + 1 is strictly increasing
on (1, 2). 2]
a P g8 | AM 90 B e o eiRier (1, 2) H f(x) = X2 + ax + 1 YSw %o 989 |
Or - 3ra1
Find the rate of chage of the area of a circle with respect to its radius r = 3 cm.

0 9 & B r = 3 9. & e 9D &FBel Bl IRad H &% A DG |
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15.

16.

17.
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Find local maximum and local minimum value of the function f given by f(x) = 3x*+ 4x*- 12x*+ 12.[2]
f(x) =3x*+ 4% - 122 + 12 g1 & T ®eAd f &1 TIMIY 3Mferbad vd Mg =gAdqq d19 91d
BIY |

Or - 3ra1
Find two positive numbers whose sumis 15 and the sum of whose square is miniumum.

] TS TN A B @ A 15 § 3R fe ot @1 a9 g

Prove that if E and F are two independent events, then the events E' and F' are also independent. [3]
g oIfT 5 Ifs E &R F Q1 a5 5w 8, @1 E' 3R F' 4 w@d+ &

Or - 311
If Aand B are mutually exclusive events and P(AUB)> 0, then prove that: P(A/AUB) =%

afx A IR B IRER Suasi HeA ¥ 3k P(AUB)>0, a1 Rig @i fb p(A/AUB):_P(:)(:\F}(B)

Solve the following linear programming problem graphically : Maximise : Z=4x +y [3]
Subject to the constraints : x + y <50, 3x +y<90,x>0,y>0.
ffoRaa YRae G TR & Wfhd w0 9§ &6l BY 0 Z = 4X + y BT IffTHad |
7 SgeRrgl & I (X +y <50,3x+y<90,x>0,y>0.
Or - 3ra1
Solve the following linear programming problem graphically : Maximise Z = 5x + 2y
Subject to the constraints : x + y> 40, 2x +y<70,x>0,y> 0.
ffoRaa WRad G TR & Mihd w0 9§ & BN Z = 5x + 2y DT Siftrdmad Y |
7 geRTel & @ (X +y>40,2x+y<70,x>0,y>0.

d
18. Solve the differential equation : L x logx. [3]

19.

20.

dx

. d
Wmiﬁrgﬁﬁ:%:xlogx.

Or - 3ra1
Find the general solution of the differential equationy dx - (x + 2y?) dy = 0.
ATHA THHRT y dX - (X + 2y dy = 0 BT AP A TN DITT |

Find the area bounded by curve y = x2, line x =1, x = 2 and X - axis. [3]
IH Yy =X, XWX = 1, X = 2 3R X-37&1 FoRT &what | IfoTg |
Or - 3ra1
Find the area of the parabola y? = 4ax bounded by its latus rectum.
TRaT y? = 4ax B &G A DINY S g4 e 4 forT 2 |
Find the shortest distance between the following lines:

?=i+2]+3IA<+k(2i+3Aj+4IA<) and F=2i+4]+5lz+u(3i+4]+5f<)
fefaiaa Yarsll @ g =gAaad O =i BT |

T =i+2]+3|2+k(2i+3]+4f<) AR T =2i+4]+5l2+u(3i+4]+5f<)
/8
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21.

22.

23.

Or - 3ra1
Prove that following lines are intersecting :
T=i+]—l2+k(3?—]) and r:4i-i<+u(2i+312).
g FIfvg & FrfalRad e gfo=edr Y@ |

A

?=i+]—|2+x(3i—]) and ?:4?-12+u(2?+312).

w2 sintx
Evaluate : _[ ———dx.
o sin*x +cos’ x
S Ju:/z sin® x q
TR : — = = dx
o sin*x +cos* x

Or - 31gar

2.3
Evaluate : le —X| dx.

HATHT X Ifl|x3—x|dx.

Differentiate the function (sin x)*+ sin * ./x with respect to 'x.

®e (sin X)* +sint [y BN X D A& IHqebierd BT |
Or - 311

Find j—i if y*+ X+ x<= ab,

d
Ty + X+ X< = ab, %?ﬂﬁiﬁﬁml
Solve the following system of equation by matrix method :

ffaRaa e e @1 srege fafy ¥ &1 Hifvg |

3x-2y+3z=38
2xXx +y -z=1
4x -3y +2z=4
Or - 31gar
2 -3 5 2 -3 5
IfA={3 2 -4| findAL 3fx A=|3 2 4|, Al=d HIY
1 1 -2 1 1 -2

*hkkhkkhkkkkhkkhkkhkhkhkhkkikkkikk
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